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(57) Abstract: Objective sequence data (10) which is primary sequence information on an objective protein is entered in an inter- 
action portion predicting device by the user. A secondary structure prediction simulation of the objective sequence data (10) entered 
through secondary structure 
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prediction programs (20a to 20d) for predicting the secondary structure of the protein from the primary sequence information on 
the protein is executed. The results (30a to 30d) of the secondary structure predictions through the secondary structure prediction 
programs (20a to 20d) are compared with one another (60). On the basis of the comparison results, the frustration of a local portion 
of the primary sequence information of the objective protein is calculated (70). From the calculated frustration of the local portion, 
the interaction portion of the objective protein is predicted (80). 
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25 



CO — } 



In 



#6 



• 
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(iv) sjtk:, ^wjud^^aM-a^u^asiifeii, ^^fi«m*, 

1) SMff^fe 

r = k d n (0<n<l) 
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t^iKDffifi, PDB (Protein Data Bank) 

«fcV\, r^lT% nte, 0~lT'fc5^ 0£L<i3 % 0. 5-0. 6T;fc3 0 
ktt2. 8A~4. 8At^5^ 0^L<tt, 3. 3A~4. 3At 

2) mm7 s —*mmtm^m 

ft #X - * 3&S^ $ ttT V n W\ T 2 ' — * ^ — * tig £ ^fc3Af*«at'[f 

011*. «rr =• y stas#-^ 1^7^/ j t <D^m±<DmmR 13 it, 

7 5 ZtMSf I ( Xl , yi> 

z x ) tl, r 5: y Sia»-5§- j ©IWtoiiol^^; ^wj&ftfS: ( x Jf 

yj, zj) KT©J;5k:tH|L*r5^i:dS-c#« 0 

R U 2= ( X T - Xj ) 2 + ( y x - y j ) ^ 

+ ( z, - Z j ) 2 
(--t, R IT > 0) 
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■ 

i**^sfc5 0 iiH r^i/M^y7tvf^^xJ (c. Gi 

bas, P. Jambeck^F ^7^f !i - • ^^^^ 2 0 0 2^) ft 
20 ^df— Srfh^*T5 (^fy7°SA3-2) „ 



WO 03/107218 



PCT/JP03/06952 



94 



rintroduction to Computational Chem 
istryj (Frank Jensen^ John Wiley & S 
o n s *± 1 9 9 9m &^T*l&flJ!£*l/rv^ ft^-jj^ ft^Wltl^ ft 

tZhtD&m-^-lS&L^o flfeKlfc Fragment MOfcfe (Chemical 
Physics Letters, Volume 336, Issues 



10 



— 2, 9 March 2001, Pages 163 — 170) StJIV^-S 



15 



E 



total 



= 1/2 S 2 q 4 q s / r i} 



(is j tt^r 5 / Moftf ? / 



2* PI. 



not 



j ) 



20 



25 



: m t£ 1 1 n: <o m te^r$] x$b%> 0 

-3) „ 
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E interaction (N) — q N S q j/ T 

E total = 1/2SE interaction ( N ) 



10 



20 



25 



interaction 



(N)^7^/iilN £ 



' E total fti^I ^ "t~ •§ o 
fti^X^ /MIS^, ^ftfe«>fcHMi[Srte^.5|B2^3i^/^— £%o7 



%mM-rz> ^fy/sB 3-d 



T5\ 057 If©7 



ft:*5l^Tf3, T5; y@^IB^!jA(^5 0#g(OT^ / 



1 0 0#@©75/Wi^fMStf^LTV^ o 



12 H 



#Cft:, 1*57 3: / ®?IB^iJ_hft:#^i-5 2o©7 3 / ^BSWO 



^feft:te, ±5&Uf::3o<^fe£Jlv^^ KTI^ *t>»fc 
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5 

(3tg^»1^@E^[J±o££jgEd) = 

2 o <£> T 5 / Wmm (A*3«J;tfB) ©Mali, e^llK^tDfif© 

15 7° S B 3 - 3 ) 0 

r = k d n (0<n<l) 

20 nf30~ 1 -e$>3#\ 0^b<«, 0. 5~0. 6l?fe5o k t± 2 . 8 

A~4. 8A-e&5^\ £?£L<«, 3. 3A—4. 3A-efeS 0 o£ <9 , gB 

25 &x^& 0 
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10 



15 



20 



Sr^oT, &£-#©«3£&£/£ fete K>y=¥^^^5: a 1/— ^£rfr 

^5/»©«^©^*tfefe«*#^.t,ti/5o Miff, -h^bfcJ; 



£ 5 fc, Tlntroductio 



n 



to Computatio 



nal ChemistryJ (Frank Jensen^ John W 
iley & Sons *fc 1 9 9 9^) ft E^WLW Stl/TV^ ft=Ft}^ 



25 JBV^ V^^©^jfe^b®^$^5^ai3| 

^K:£oT:ftaI&%<D£3i-<fcmv\ ) ffekJd&L-fcJ; Fragmen 
t MOS (Chemical Physics Letters, Volu 
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PCT/JP03/06952 



98 

me 336, Issues 1 — 2, 9 March 2001, Page 

s 163-170) Sr^V^SrilcJ; O^T^/ifeaaE©^/^— Sr^ft 



10 



20 



25 



E 



total 



= 1/2 SSqjq,/ 



1J 



( i > j f*^T 5 S 



E3, 



not 



j ) 



#Cfc> 2MSW^ XTvZfSB 3-l\Z.M9s fisifiMBi-sr 5 



total 



13100^ IB^IJ-lf^fcPi-a^tU^— ^^^n^- ^^(D 



^IfP^n^^A^SraHfe-f 3 2 0 0it ^2? M7 — * 3 3 0 



WO 03/107218 



PCT/JP03/06952 



99 



10 



20 



25 



5 3 tel^T* ^M7^ 3 3 0 01t ^£l${»$J^gg 3 10 0 bft-M 

^^fA3 2 o o i^tiSfciitsif^f fjifl ^y^^yhf 

5 3 ^I^T^^t^ 3 2 0 014, — 3 3 0 O^U, 

5 ^^tw4^M^e 3iooi mmzmmtsti, mmmm ltt 5: y mm&m 



5 3 ^^5v^-r^§i5fi«'JiSg3 1 0 0 

15 3 1 0 0 <D&fa&m&&>\Z.MW't Z CPU 



p 



'13 10 2, ilf§0 

^—^3 104, 1 1 2*?mtimwL3 1 1 4tii$jx5AtB^ 



J/ 



0 Ofi, /v-^^Oii{H^Sfe«ttJ«^^©^*fe«^©iimiiI^Sr^ 



UT, ^-jy M7-^ 3 3 0 O^Sff BTtl^^c$tbTV^§ 0 

ta'|t§|3 3 1 0 6 izL^ftft^nz^-M^T*— ^^x— ^Vv (rs; y^MB^iJ 

^^^^ 3 10 6 a~^ka^^T-f/l-3 1 0 6 g) }£, S^V^^I 
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^£>SB'»g|$3 10 6 <D&M}$Mm(D 5 T 5: /^SB^t 5- — ?^<— .X 3 1 
0 6 a te N T 5; / MIB^tJ §r|g-^ b fc^— ^ X 7? § 0 7^7 S^IB^J^— & 
s<<- X 3 106alt h&m& lsTT?±X-tZ>^(DT^ Sm 

^fc ^M*^r-^-x 3io6bs, ms&cD&ftm&flim&fem 

eehi^ — * 7 t -r 3 i o 6 era, 75 ymia^j^#^^^>#T^ 7 

mmmm^mm -mm±<Dmm, mm±(Dmm) ^m-r^'mm^m-r^m 



1 5 RI1t$M&ft3M!: -VhZo 

^fc, iSffffi^^^^-f - ^ 7 7 ^ /V 3 10 6 ett, ^-T^ylt^SO 
20 3^7?fc3 0 

^7t, »l77-f^3 106gtt, Hg^fiSI 3 1 0 0{cj;5# 
ffi^^S^m ^UTTS fit $H$ Sr^-T S JIM&j&^g: 7? 5 „ 

25 El 5 3 ^^T, alftM#K — -7^— *g|$3 1 0 4 ^-^^{i 

f US! 3 10 0 M7 — 7 3 3 0 0 (^fcf*/V-^^(Dii{fag«) 
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S3 1 1 2^113 1 1 4<Dfflffl&ft5 0 rr-C, tB^«3 114tL 

(ft*3. J^T^l^TtefcB^ff 3 1 1 4£^^£ LTfB«H-5#l^fc 

10 £& % H 5 3 fc&l^T, $IJ« 3102 fit, OS (Operating S 

y s t em) f©i|^n^7A, *S-ffi©&S3Mi^&;8IJ£ Lfc^n ^ -A, 

J-J:«9, «^^S^^fT-r^fcfeO'|f«a^rff 5o M«3 10 2tt, ^ 
tBfiS&ftfc:, T 5 / ME^IJt 2 - ^ |3 3 1 0 2 a, &mmm®:M1®3 102 
15 b N mmkm%$ 3 10 2c, oz^A^— f+#gp 3 1 0 2 d , f^ItT 5 /WB^ 
$kl£M> 3 1 0 2 e , 3 1 0 2 f , ^/V^— */h-fb*P 3 10 

2 g, ^f^x — *J&#g|3 3 1 0 2 h, *t-a-$P^Sa§|J 3 10 2 i , *5j;T>\ 
I§^1^«^§|3 3 1 0 2 j £#£T*/£&*VCV^ 0 

-^h, r 5 / mmm?*— * 3 1 0 2 a @ a sc* 

20 y k©t-;/ wmmi?— # 5757 g&ia^ — ^ i&# 

4*#y k©7 5 /wtum*?—? t, ^mmt^^mm^m^w^tut 

25 Si#^i&-efc3 0 

£fc, ^Kfigif^r^lJ 3 102b|i, T 5/WJf-^lt#^^J; 9 & 
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10 



1 0 2 b m 5 4 «t 5 in, i^3St+#^ 3102k, fflfjs^*— #mmt 



153 1 0 2m, 33«fcl* % i/ 



is*— is a J. 



*3H]JBtHMfP3 1 0 2 n 



T\ «3SWf^f|3 3 1 0 2 k fi, SoSf+^^&cK: «t t) 



:it^-^^Jffif+#^3 1 0 



3- U—ls a I 



15 T 2 — ^^ijfflff-^^-efc^o 

^fc, tt^&r^fP 3102c fi, T^y 



— tH£#J^-Cfo5„ ftM-M 3l02d(t 05 5 K-tfIt J; 5 ic % 

25 ^n^/V^f— jfr 3 1 0 2 p, *5«fct^ ^~S.i^m^^— fr%^3 10 2 



q 



t?, ^n^/i^— ft DcgB 3 I0 2p(i, SSI© 
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15 



25 



1^f#ff-jt^cg|S 3 1 0 2 ffi, S^f^lS^Og&K^fctt^SStt 



20 §|3fi(DT^y 



& «!] -r £ ^^m^Bl ^We. Xh& 
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15 



20 



25 



5 9J3\ *Ii^it^(t5*^fA0M©-i^f7O-ft t - 



5 9 <D j&WiX'TF't- 

*1\ /^^l5fiWJiig3 looia, r 5: s WB$\\*r— $ 3 i o 2 a 

OMiSfcct (9 ^ G e n b a n k & <?f(D^£|3 i/X^r A 3 2 0 0 GO^gl^— 

^^t^ y^ia^j^— ^ 3106a ^^f^r^-fe^ gi^£>^£ 

3-1) o 



lt, ^TO«m«3 looit Qmmnmm$3 102b ©^at; 



^£011$:^ 3 102b(i, i^?fif+#£|$ 3 10 2k (Dmmizj: X) 



IB " 



^fU^ft^|5 3 1 0 2m(D&!f3lfc:,£ 9 
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ffJffifh3¥SP 3 1 o 2 n <D%±MK <£ V ±3&L,1ti/$. » u—i/ 3 > 1 f—9%\mfk9L 

ffi v ^ t # t 5 j mm m <d m <d ^ m ± <d ng m & u t t> «t v \ 

ovN-t?, ^-aiSfwa^aiasa 3 iooa, «^fenp3 i o 2 c cd^^j; t> % 

7°SC3-3) 0 T^fOlfW^fetf^^f,^,, 



oV^\ ^^tflgf 3 lOOIt rc^/v^ S+#£|5 3 1 0 2 d (D^m 



£f\ ^-tvi^-tHf £G 3 l o 2 p <D#miz £ V) , WT©^J;!?S6I 
^ ^ /V ^ — £ | f n: -f- § o 



E total = 1/2 2 S q t q } / r ^ 
(is j tt^T 5 / mmm(D^M<DT 5 / i not j ) 

25 i (D&frmM-Vtb V, q j UT $ 7 j ©gP^-tt^-Cfc 9 N r i} fiT ^ / 



15 



-4) 0 



20 
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^kK, ffiSflSffl^*/^— tfHlfP 3 102qft tt©7^ytiieirt 

E interaction (N) = Q N S q j/ X 

E total ~~ 1/22 E interaction (N) 



interaction 



(N) ftT 5 / 



N i 



15 



20 



j (DUft 



ftr ^ /fiSNir ^ /^^S j t (D^m^^M^-to 

^ UT, ^^{i^-SlJ^g 3 10 0ft, #Mf|T 5: J m%W$k%M> 3 1 0 2 e 
S^r^|5 3 1 0 2 e ft, ttKftm^*A'*r~-ffittM#}\Z.lft^T ^ / MIK^, 

^LT, ^$|3fi«'JSg3 10 0ft, #£lBi»^»3 1 0 2 i (OWM^ 

bt£^@m&&3s*fZ>Z.b\z.£*), ^^{i^:^fiJi-§ 0 #I;tft\ ^kS^O 
25 iHT ^ y taS©x^;^-^ E<D—m £ UTB 6 0 © £ 5 btt 
3 t , f^£lM&«J£R 3 1 0 2 i ft, @60 (DtipX-Wck^^ 3 ?— »^ 

5 (GLU) ^ ITW^o ^7t, ^ 
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-Br^fc^nm 3102 i H\ 6 l lz.7j<*ir£. 5 fc::ft#*3£JL-c^j&fc 

5 *T5#^©#!.aasjirr?-5 a 

£1% a^SMfc^SBSff 3 10 0l±, 75 / * EtfWfB 3 10 2a 

0^a^«t 9 % Genbank & gOft-^SXTJ* 3 2 0 0 — 
X^7 5 ygMB^lJ^— ;* 3 10 6 a ft if T ^ *fe * LT, BW<£Hg6 

* M/f hw^y ^mb^iJt 2 - * &Et#-r 5(^T5/7"sc 

3-1) o 

OV^, ^f|3fi«lJ^M3 1 0 0«, 10 2 f <£>#k: 



15 



20 



3tf*lt it'ff # £r ^J^-T 3 (^f77°SC3-7) 



T\ IH6 2 ^rJlV^T_h 



mi^fc X 5 Ig-^ftflSSg^gP 3 1 0 2 f tt N ^5 a l/' — is a i 



25 



*fc, 3 1 0 2 f « N _B£bfc£ 5 1^ »7 5 / M 
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10 



15 



7 it©r ^ yMmFi±^&mM&{Rfeir%m&<Dmi&%^irmx*$?z> 



/ sfeaa^u b o#§^tutfc^so3g« 1 oofs©/-;/ 



5 ^J^V^Jfe^ffi-CfcS^^JIO^tb^T^ ySia^SrffiV^t J;v\ 

oV^% m^WmU 3 lOOit S^K1*^|5 3 1 0 2 b OMIfc 

^W-hoEBttSr, ^#w:£#:*P»lf ll^ot^tS (^7^SC3- 



2) 



>-£fTo relate, ^^»^§|33 102bit 7fffgtSIW©^-k© 



©t 5: / 



20 + i ia^j b ±(Dm n mm t %g&nm<Dm&}±<Dmm l ) 

25 oV>Tf, SIWEiR^ 3102btt, l*57^/iS^#6t5 2 
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= k d n (0<n<l) 



10 



20 



25 



-e r \t^m±(Dmm, d\-im^i±<omm. ^mtwmmxh^ 



x. 



nf30~ 1 "e&5^\ 0^b<tt N 0. 5 — 0. 6X&% 0 ^fc, k«2. 8 
A~4. 8Atfe5^ &tt<^ 3. 3A~4. 3Affe§„ 

oV^\ M^fe^M^g 3 lOOit, 3 10 2c <Dt$mfc£ V , 



(^y/S C 3 - 3) 0 



OV^\ ft^f 3 1 0 rc^/V^— |f 3 10 2 d (D#k3S 



Mb, ^f^ysc 3- 3^£ D^$ttfc#r s: yi»^oift(rf 



^U-C N ^^^iU^g 3 100tt, 5; / t^Sft^^ 3 1 0 2 e 

15 ©Mia^ ff-#$tbfctas#ffi^/v^-^oT, ng&UtiLktezmffi 



^L"C, ^g|tf£«!^e3 1 0 0W:, ^/l^— #/JvfbgP 3 10 2 g©» 

:7°s c 3 - 7^^r-;/S c 3 - 5 ^X(D^-^ c r ^■^^M'MM V ) Mir) 0 

tvx, w^m^Mmw: 3 10 0}*, im%T ^ / mmm$:fe$$ 3 1 o 2 e 



t UT^gfS (Xry7SC3-5) 



&*)Zfxz y b UfcH^r^L-CfcH^^e3 1 1 4 fcfcB/J LtWl/\ 0 6 3 iS. 
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10 5 9©IIt*tM7o- ft, ^W^H(-*3^S*^^^A^J; 9 giftH 

*1\ if^faisii 3100ft, r 5; y wmmf-pm^ 3102a 

<D^3i3g^ «t 9 , Gen bank f£ ¥<D$\-£$i/XT J* 3 2 0 0 <D^gR7 fw -^ r -<'— 
15 ^^7^/»if-^^^3 1 0 6 a^^ftT^tXLT, gWcDSfiSf 

3-1) 0 ^fc, jg-a^p^aj^«3 1 0 oft, m&m& i r—&wimz 1 0 

2 hO&LSMJ; <9 , Genbank ft if ©^^v^x A 3 2 0 0 O^glS^— 9 
^—^^T^/mM^l^—^^—^S 10 6 a ftiffcT^-fc;* It, 
20 t ft § 1 O * ttlfOl If * ft^3M?£'|4*° y K <D 

OV^t^ T^^fi^SlJ^g 3 10 0ft, «^#5t^§|3 3 1 0 2 f (DttkM 

25 (Xt^/^S C 3 - 7) 0 

oV^t\ 7^£lM&^$iJ^g 3 10 0ft, ^MEgll^r^gP 3 10 2 b (Dttmfc 
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ov^ % Mi^%m^mmm3 1 o o 3102c <D^a^«t (9 s 

/tM^^otf^^t§ (7T5/7°S C 3 - 3) 0 
OVN-T?, ^§|5{i«lJ^S3 lOOit ^^/V^-ff IgR 3 10 2 d (D^M 

mt. ^fy/SC3-3i!) £ *Lfc#T 5 7 SSIiJ^olS ^ {C^o 
10 T, /M©x^;^^ ^tUTTS Ufy7 , SC3-4) 0 

oV^\ |§^{4^SiJiSg3 1 0 Ote, ac^/i^— 3 10 2 gcTD^ 

15 7°SC3-7^^^Ty7*SC3-5^-e^]it|#?)St) „ 



OV^\ ^gPfi^M^3 10 0ft, #*$TS /mmm^:^3 1 0 2 e 
fo&&'bkt£Z&&m&&h^1&&®&fc$:&:1frrZ (XT j/7°SC3-8) 0 

25 ^Ct, 1 Of^BfcoV^Tlgl 6 4—111 6 6^?f#^b-rf&K-r 
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10 



15 



e n b a n k^b^t#Lfc 0 
?r^T^^^J;!9»Ufc 0 £1\ PDB (Protein Data B 



4 

i^»©It^«j:?)^5o ^_hcDJ; 5 (CUT, 7^y 



felCD 



T? tf;v $ 5: x T ^ ^° 7 1/ 



b\z.mM^mvmxtz. 



20 



E i 



interaction 



(K) = q K Eq/r 



25 



( 



T5\ K fc±T 5 / 



•*§\ E 



interaction 



(K) S7 5/ ®£BK K i -^tb^^ 



k bT^y 



j b<D^m±comm) 
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^fP^Mi ttttS £ £>fc (06 6) „ m 6 6 fc^-T £ 5 fc^gp-ffc"^ 

io m^. s ^mn<Dmmm2(Dwm\^^xmQ 7~B6 9f?r#iutipjt 

M§rS^ Lt, bfeo r r. Xfe±i^m^^Wl^i~^ ox-fete < , 

p d b ^^tb%m&<D±i$mmiim7 s -? mm Lfc 

20 T ? 7 i^fif-§- 1 ©m^#^(7>^(DJF^^ if ©^SSr ( x z , y If 

yj, zj) tt5i, ^Toi^tH-ftSii^'et-Sc 



R U 2 = ( Xl - Xj ) 2 + ( Yl - y j ) ^ 

25 + ( Zl - z j ) 2 

R„ > 0 ) 
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M{$mcmm~f-% b, m6 7\^^T%;mm^^ j ^4<D'fjv?^i/m.b, 



5 R 4S 2 = (32.664 — 3 

+ (8.4 5 1 — 
+ (2 0 5. 5 4 2 
= 14.714 
R 45 = 3.835884 

10 

15 m^m^&^fc (IH6 9) 0 

20 M^tTtSi^&tiS, 

L^$&$M<DMtMM 3; Thuntingtin— associtated p 
rotein interacting proteinji:^ fn i t r i 
c oxide synthase 2 Aj b O^^f^] 

«3tt2o©lS jr^-j^f- § 0#<^i^|5f£^M Mi" § 0 r h u n t i n g 
tin — associtated protein interacting 



6.279) 2 
7. 19 6) 2 
— 2 0 5. 8 0 8) 



WO 03/107218 



PCT/JP03/06952 



115 



pro te inj It Tnitric oxide synthase 2 
AJ ^ t^Mi^oTV^5 0 JO-, ffi&U&te Thunt i 

ngtin — associtated protein interacti 
ng protein] (47 ^ 7 6 0 0 ^ r n i t r i 

c oxide synthase 2 AJ 5 / ^ 



: tl0 0 



r = 3 . 8 



0. 5 



15 



20 



25 



n 



0 - £ ^-e^rf c 



T? N 070 huntingtin 



—associtated protein interacting pr 



o t e i n©g«©7^ / ffBS#H§-£ £ ■? > i&ttfcn i t r i c 



O X 



ide synthase 2 A<E>JSNHF|$#:<DT 5; 7 gfe 



•So 
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10 



15 



20 



25 



El 7 0 m «fc;h/fix, #i|x.ff, hunt ingtin-assoc i tated 
protein interacting prote inWT^y 
°°f ^ nitric oxide synthase 2 A©7 $ / 

S l 5 ^^g^^^-o^f^^^^/^^^- i o i 5 'J; 5 te, 

B7 0|!:^tJ:5t, ^/l^— ©^/JvgBKi:2o$> 9 , lofihunt in 
gtin — as soci tated protein interactin 
g protein <Dfe&W$LfrT 5 / HSI 6 0 0 ~ 9 5 0 tti&T\ n i t 
ric oxide synthase 2 A^^-^gRf&^T 5 / 2 5 

~10 OttSft-C^Lfc^-Cfc t) , t> 5 1 otth untingtin-as 
socitated protein interacting prote 



i n©MW7>;;iiS6 5 0-9 0 0#5fi-e\ nitric 



o x 1 



de synthase 2A©fe^t^7 5 / 



4 7 5 ~ 5 0 0 



1 — . o 



ranscription factor 

1] 

H*#!l4 fi^^S^^aiJtdPf 3o E2F transcription 

factor i (j^Ts E2F i) fitss^^^^wr § it m^Mm^ 

E2FUffiMmS^Homo Sapiens©» 
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fc 0 m%.f£, tBSflsffl^.*/^— as 9 0 J; «9 %±#V^ (m^/v=¥— ^s- 90J; 

m^-im-mrnvfctK is^at f lit 3 1 0 0 kmmt$xm$,istiz> 
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10 



15 



25 



M<£>— gR£r, CPU (Central Processing Unit) $5 

irf£t>tb, ROM^fc«HD7feif<7)fS'|tt|3 3 1 0 6fc£ffc:W\ OS (Ope 
rating System) 1 1$/ft) tt C P U^i%*#-£r#-X., ^-ffi&LS^HT 

fflm 3 1 0 2 &f||£&-r3 0 £fc, ronyt^-^^n^yAtt, li^gMi?' 
ii!3 1 0 0 fc^-UTfi^cD^-/ h!7-^ 3 3 0 0 ^r^T LtttSWcT^ 

fete— |fPSr^r>^u — p-tZ>Z.fk*S-mxfo& 0 



^$31" 5 i £ 



%WMrf^^^, ROM, EPROM, EE PROM, CD-ROM, 

mo, DVDf©ffit© ^wtRKomm^m ^, ^-m^>-^^— pisxtj* 

20 luftl^SROM, RAM, HDf©ftt© r@^<D^3g^#:j , 

{3, LAN, WAN, — *y hfcftM^frh&^iy h!7 — ^^^L-T^n 

riiiti^j Sr^-tf^o^i-^o 



— /U^>9^C^9 V t LT^fMfl^ttS'b^^, OS (Operating 
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Sy s t em) fcft&£tlZfflm<D7*y?J>>b1^VX*<Dm&&&J&i-Z> 



10 



waist p 3 i o 6 w^tL5^-t©f- ^ (r s: /WlWMt*— 

-^3106 a~^«77^/V3 1 0 6 g) ft, RAM, ROMflD^^ 



15 bTtiJ;v\ 

^giH^Hijiig 3 1 o o<z>^m • ^©^^ffiftm^o^^ 
m&) * 7t ftMift • ^ utij^t sr^mSo m*. ft\ ^t 2 — ^ 

20 (7) — §13 CGI (Common Gateway Interface) &r^l 

*y by— y 3300ft, ^^m^wmm3 100 i^M^y^A 

3 2 o o t &m^\^Wtfci~z>mM%:^^, mx-Us a yy-^ i^, 4>v 

LAN (^IS/Mto^^ratp) ^> VAN^ ^y^yilft 

25 ,m>, ^sisib (T^-n^vT ? v ? ^/^^K7j^tf) ^, m-mmmm <cr~r 

n yV^v^^^TJ^atp) CATVW, IMT2 0 00M, GS 
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ipk\ i&wfflf^ b i u e t o o t hm^mmMmm^, PHsit, c 
f*t#5t ^ *5 # -s #r 3: y tas m © ^ m ±<o mm^— m mmm^— 



15 



20 



25 



Kffi^T*— ^Sr®t#U M^fc7 5 y»BB2?(l7*— ^m-g-^tis^r 5 ;m 



7 s — ^fc^*tbS#T5 y»»a6©|ffl<0gg|ffl-h©m«i^ ^bfc^f^AE 
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5: y t^S i: tt^tt Sfilt^fc y kot s; y 

20 ^f§tLfc#7 5 y^as^i^w±osggii, ^^nfc^-r^y^a^ 
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PAC 2 0 0 0 ver. 1. OJ \Z.Mm U^J^^:oV^T»W*r« 

e So 



<D^f y h (fllfctf, Accelrys Inc. (#%b£ ) © Tw 



ebLab Viewer Pro 4. 2 J W) ^ Tins ight 
I I J (Mp^^S) (www. accelrys. com) „ Tripos, I 
nc. (^) 0 TSYBYL 6. 7j (Wn^) (www. tripo 
s. com) \ CambridgeSoft Corporation (#?± 
^)orchem3D 7. OJ (www. cam soft, co 

m) ftif) ^ffiV^T7k*^^#^I^L.fc%<D J ^ N £fc, PDB (Prot 



e i n 



Deta Base) ft if ©IS&OgSlflHirT*--^^--;* fcSMft § tb/t J ffifl| , 7 f 

— ^ft«t\ flt^jfisflR?*-- * Sr^B v vr t> J; v v 
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ifrb&ffe&mm Miff, rA) rtlct*ti5ffi^T5 



bfcS^T^ /iMiO^t^Xf^ > (CYS) ;&s-g-^tl/T*3t), ^etb^s 



cYsW7>;/i 



!l *. tf**^ (H) 



^7c«7«^/VS (CH 3 ) Sr#jBi"S (^Ty7°S A4- 3) 



15 #ffJf#?££J^Tfe Wx.t£s $ ; m&£$tfr tb&tf&T y 



itf+#7 0 n^7-A (MtH TMOPAC 2 0 0 0 ver. 1. OJ 



20 ^ifO^«^)^fL3ttW+^yn^9^) fc£&JBV>T#&*jfrft;«:l£fT 

(xry7°SA4 - 5) 0 



r©7 ^ / 



i toV^^f5/^SA4-2^b 



J^s^S A4 — 6 (l#l©7^7 



tit* i ^ V * V h LT;W 7*tikWk$f*> 0 ) s ^T©7 5/ iHl(-o 
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■Mr' 



(nUD 



mt IT, Xfy/SA4-lii^^T5/^SA4-7 



A4-8) „ 



HI 7 3 K:£5l^T;^£|Si/^7^4 2 0 0tt N ^5/ h!7 — ^ 4 3 0 O^LT, 

^ -ys* 9 w^mMem tmm 4 100 t^mzmm&ti, iijmwlt^^ 

^ JC flEfi 'ft P i~ 5 ^£ |3 x — 9 ^ — * ^ * * n v?— & Ht^E- ^ — 7 4$ ^ 



is a 



LTfc«fcV\, ^^77A4 2 0 0O«fgfi, ^^fA4 2 0 0 

©A-K>>x7i^«f©cpu, TUx9mm, *^vmm, x^mm. 



7 3 &£:|oV^T^ 



iftif4 lOOit 9l"*9 
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{f$lJ$K^ — 37^ — ^g|5 4 10 4, A7Jl£g4 1 1 2^m^igg4 lHIC 
IBtftfP4 1 0 6 \Z.miH£thZ>%rm<Dy s — ^-<— -ffrizl* (f^s*? 



77-f/V4 106b) J3 N 



Xfo% 0 # ^^fMMi&'m&T*— * 4 1 0 6 a « N 4 



\ 



^7t, M^7 7^f/V4 106btt, ^ fCfititftiSll^tt 4 10 0 



*/t % EI 7 3 (cljoV^T, SlffMfK — — *|fB4 1 0 4 « N 



•m. 



tfb3£B4 10 0 fcjfcy YV — P 4 3 0 0 



4 1 0 4it ffiO^*^aimill*^bT9*--^Srafll < t-«aSliSr^ri-So 
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15 
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4 11 2^m^|iS4 1 1 4<Dfflffl&?f5 



S) „ A7Ji£S4 1 1 2 t LTtt, at?— K N *3«kt*, W 



HI 7 3 fc*3^T N $IJ«4 102 tt, OS (Operating S 



y s t e m) 



fMfca^il, MWf— *Et#fP4 10 2a, ®§7^ y^Sflttm^M 1 0 
2b, ^r-Y y :7°#«|3 4102c, tt^fr^gB 4 1 0 2 d , #^*3fi{b§|5 4 1 
0 2 e , j8j;TX M^SiemifP 4 1 0 2 f &ffi7LXm&ZftX\i^Z> 0 

— ^ 4 1 0 2 ate, ^^^^W^mMf—^^W^ 



$&fcH$P4 10 2b 



^^/^^KCO^^T 5 — ^^C0V^T, #^©7^ fcMS^ffiHIrt 



■CfcSo ^ y ^"ftiPftS 4 1 0 2 c te, 3ftj#T * J mBi&&(Dm K)U(D 



£|S4 1 0 2 d ^WWI^ J: 19 _hfB^r-r y/ffl 



25 ibfcJifsm#^ffl^Ti:fB#^cDT ^yMoraitov^: 



$P4 l o 2 f f±, mm 



Mik^m^xMzmk&fcfr±Mm^'mM : &, -lib* ^^^flt©M»f*— * _l 
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9 0 Sr#fig lxTPJNBJcIftKi"5 



^^^^K^3t^5g^g4 10 0(1 jffiflff*— ^ ffi[#|flS 4 10 2 a(D^: 
let 9, ^ W^^K^^'Iffg^— ^^<— *4 10 6 a J ^^f|5^^-7 i ^4 2 0 0 



S B 4 - 1 ) 



i ^fefcMf-^^c^fy y^y7 h mz.t£, A CCe 



1 r y s Inc. (^±^) CD TWe b L a b Viewer Pro 4 

2 J m&&) ^Tlnsight IIJ (MM) (www. a c c e 1 
rys. com) „ Tripos, Inc. (^%h^) CO I'SYBYL 6 . 
7 J (M<aa^) (www. tripos, co m) CambridgeSo 
ft Corporation (£%t&) CO rchem3D 7. 0J (M£h 

%>) (www. c ams o f t. c o m) ft if) Srffi V^Tyfc^^rfvb&n Lfc fc© 
•*K *fc N PDB (Protein Deta Bank) ft if ©IS^POSS 



7 5 



nXPm 7 4 (CM V , * fCfllSfeftilfl^a 4 10 011 0IJ#Pg|3 4 10 2 
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10 



25 



(^y^VZfS B 4 — 2) 



^ftalfkS»4 lOOIt «P£|3 4 10 2 <D^M\ZL <fc X) N 



/SB4-3) 



il¥^II?rttmi-S (^fiy7 9 SB4-4) 0 t> % 7% S 



Sfc, tttBLfo£#T5; yfMo^t^T-f ^ (cys) *s<£**lt 
*3?K ^^jftSSUoi^^^ >- (CYS) i^x/v^^ K*£-^£rLTV^4i^£ 

tt, ^©jgijo^f^^ (cys) feS^T^y 



15 jfif§T ^ / wmwmmmi 4 1 0 2 b ^as vfci&B7 ^ 7 wmm 

m^tpiz^xT-o- (cys) ti^^fox^^m^m, mm^^T-ii/ (c 
ys) b^^;v-7A FW&%vT^zfoffi7 ^ ;mm^mia^ittbfj;\,^}(D 

is^jls (CYS) ^#?£UTV^/H«U ^^IJCDv-^^-r V (CY 

s) ^^^^^^^^i^ijo^^^^ ^ (cys) ^ffi^r^y^aa 

20 fc^p X. 5 o 



4 1 0 0 fi N ^ ^^#*n§|3 4 1 0 2 c ©^S^ J: «9 , 3fif^T 



^i^7kmm^ (h) ^fcfi 



y^/l-X (CH 3 ) ) iS:#ip-t~S (^fy^SB4-5) „ ^^TB 
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* 



(^fy/sc4-i) , j <^T^ /Mfetyy n^fto-cv^j^ 



V^-£ie:«: (^t?'7°SC4-1) % i©7$/ 



j - 1 •bt&mztifrT 



^ ; m.nwm\^-£thz>i§& Ufy7"sc4-3) , ^Sjor^yiifiio 

"9P(C^otV^V^T\ ^ty/^Dtt^itS (Xtj/7°SC4-4) , 
— =3r-¥ ^7°#WI5 4 1 0 2 CIJ, PHOT 5 / ^£ j - 1 fettffl^tbfc: 
7S^»^^tb^V^#^^« (^T5/7°SC4-3) n 
j - 1 (D±M%;Vi$~jvmM%:C i - 1 t~t& (77y7SC4-5) „ 



^ LT N ^r-V 5/ TTOqgB 4102c tt, 75/ 
^rNji:i-§ (^7y7SC4-6) „ 



{iS^i^T©^ (1) teftoX&lbZ (^fy7SC4-7) 



► N i C n 

ly j xx CAPN ' - zv 



N C 



NH 



(R NH =1.01 A) (1) 
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5 



Y V^ttMU 4102cli, T 5 7 $gt£ j ^ c«7 5 / 
(^fy7SD4-l) N T^/liaSj ©T^/Uf^^ Pt^oTV^/£V^ 



^ It, ^rt y ^ttAPgP 4 102ctt, 7 57 

(^T77'SD4-1) % pfcDT^/ 



j ^C«7 5 /S^Yr^ 

j + 1 ■bt&mzntcT 



5 ymB&&K*&tLtl&Wr& (^ry7°SD4 - 3) , M j <£> 7 5 / IIO teijU 
^ClC^otWiV^©^ 3rY 5/7 0 #*P«^FSi:^5 (^T5/7'SD4-4) , 
— *\ =YY^:^#MM 10 2clt i©7 5 j + 1 ^ttffl^ttfc 

75 /m^^mte^tbts:\,^m&\Z.fe U777SD4-3) , 75/i^i 



j + 1 (D^fCT 5: / 



SrN j+1 ii-5 (^7y7SD4 - 5) 



* LT, =*r Y 4 102cil 757 

^C,it5 (^fy7SD4-6) o 



^g^J^TcD^ (2) W^oT^:^ (^T77°SD4-7) 0 



C jH capc 



3 J+1 xR 



C N 

j+i 



CsplH 



(R 



CsplH 



= 1.08 A) (2) 



25 ^^^Y^^M^S^r^PUfcf^tDj^^^iiE^^^i-ia^fe^o IH 8 0&, HI 
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10 



15 



^t#Pg|S 4 1 0 2 c J3 N 



•^LT, ^ ^7°#»|34 102cli N T^S^S j jjSN*HT5 /STCft 

i^ii^te Ut^se4-i) \ Pot 5 /Mix j - i *>mm£ titer 



$^~£frlZ>Wr& (^Ty7°S E 4 - 3) , 



j or? yftiwiso 



— ^rir iy^TOPfM 102cli, i©7 5/t^I j - 1 %tttt}£tLfc 

j - 1 ©ii^/V^^/^ilrC^ tt§ (^T5//SE4-5) 0 
^tt, ^ ^ 3, 7°#i0§|3 4102c tt, 75/ j (D^m.T 5 7 



CAPN 



<DfcM%yCF<DW& (3) t|oT^5 (^T7 7°SE4-8) 



20 



N C 

Ly j^CAPN 



N C 



N C 



xR 



NCsp3 



NCsp3 



= 1.47 A) (3) 



^ LT, 3^ 5/^°#M|5 4 1 0 2 c « N ##p-T3 3o©^t ^/I^tR 
iH CAPKk (k=l, 2, 3) £*T©&# (4) ) T?&«>5 

T^^^S E 4 — 9) 0 
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7fa m 



H CAPNk ^CAPN 



R 



Csp3H 



Csp3H 



= 1.09 A) 



/H C N — A 

^- x± CAPNk ^CAPN iy j ~~ 3 



(A c , p3 =109.5°) 
^H CApm C CAPN N jCAj^D.iD, = 180.0°, £> 2 



60.0°, D 3 = -60.0°) 

§C5£ (4 ) 



10 (^fy7°SF4-l) % j ©7^ /#JM)S9 Pt^otV^^ 

VvSfr£fctt (^ry7°SF4-l) N iOT^/H^Ij +HiW^iifc7 
5^iteSiaE»U:-g-*tbS4i^ (^ry7SF4-3) , j ©7 5: / fllr±-§D 
15 19 P}c^ot^*V^©t:\ ^yyttimiWSSiri'S (^fj/7°SF 4-4) 0 
— ^ -r 5/ ^#»|$ 4102cli, Htf>T 5 / j + 1 t> ttfcH $ flft 

T5: /laSi^tH^v^tij: U75/7SF4-3) , 7^yiiS 

20 St &r C j £ i~ £ Ur^7SF4-6) 0 

^LT, ^t77°#W4 102c^ 7^/tMj©±ia^CA 
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CAPC 



<D\\tM%:£k~T(DWc£: (5) |:|otftfe5 (^T77°SF4-8) 



C.N j+l 

CjC CAPC = _ „- x R Csp 2Csp 3 ( Rc™ 2 c™ -\ =1.52) (5) 



W v y+i 



Ci/7 2Qp 3 



*H aPck (k=l, 2, 3) (Omt&VX? <02kW (MfcR (6) ) T?«fc8C>5 
f y7°SF4 - 9) o 



10 



15 



20 



^ CAPCk^CAPC 



= R 



Csp3H 



(Rcs P 3H =1-09 A) 



z - 1 x CAPCk ^ CA^C j ~~ ^Cspl 



(A c ^ 3 = 109.5°) 



^HcuckCawCjCAj = D k (D, = 180.0°, Z> 2 = 60.0°, £> 3 = -60.0°) 

(6) 



-e, (i) (e) ^*5v^t, r, a, D», ^th^tb, mm 



«fc*:£ffiJK, 1999 #i, ) o 

Stria 7 4 {JiM t) , 9 9 9tMi&Mc&fcmw. 4 looit ^t©S#7 5 
5 /iK9l3£S^^fr©»ilfW*i|LSrfT5o 1~&^>^ MOPAC2 oo oWI^f, 



* ^ * JC«3t*3f^gS 4 1 0 Of*, »Wf+5?^4 1 0 2 



(^?7'SB4-6) 
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OfRsS: (7) 



12. ■ t_l • M< < 



&famffi) - (i»i4r s y raisifc) - (tttr ^ / ^st) 



ft^ (7) 



;ttT ^ / StBS^. ARG, LYS/£ if "Cfc <9 , ®H£T 



ft, ASP, GLUftif-e&5 0 T^y^WJft, HI 8 4 KTF-t J; 5 
10 A^f^^i LT^i§PDB^f-^©Ht^|E (18-20*7^© 

( r P D B File Format Contents 
Guide Version 2. 2 J (20 December 199 
6) o ^fc, •FttT^yMlS ($J;U3\ ARG, LYS, ASP, G 

LUftif) ^ hWbbfcHI S (tf+1) O^IBfefe^, ^©yj^ft 
15 TAmb e r 7J (U n iversity of Calif 

ornia, 2002.) (DW^\^^ AR N, LYN, ASH, GLH, H 

LT*3< 0 #!j;U3\ yytftttTHR^TPOiSit, r©7 5/ fi^ 
20 tttt- 2<D®:jf £r^x.5 «£ 5 t7°o^7Al?tSL-C^<o 

^lt, ^ >^ ^ fCtf jtftiSi&gfi 4 10 0^, fS^ftiSW 4 102e© 
^ffi^J;^, MOPAC 2 0 0 0©A^77^f;^Mt5fcfe(^ T^/M 

M^^^J ^I^-t*S (7fy7°SB4-7) 0 ^*3, MOPAC 2 0 0 0 
25 — l^-fflf^W^fe (ft^rWfitW:. ^HP^Stfc 7?«^*}S 
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teWjfr1rm^-$:*»Z}y s —$ r k tTWBiJtf 5 i 5 fctftJfei-S*^ MOP AC 

(TMOPAC2000 ManualJFujitu Limited, 
Tokyo, 2000 0PM) » 

PD'Ba-W TlCBIJ <D# >'s*?mz1$l'T7kmtt\l : &ft<>tcA£lPD 
Br-^lu^LT, #ST?/t?»5 0#|©7^/W (i=5 0) 
ffg|f^3. OtV^hP-A (r = 3. OA) (Dt%KmmtSfrlZ> 



7ry/SB4-6 -eft. 



5„ B!8 5 fc&^T, ^JIi:^^$tb"CV>S|f|5^30Sth#©>t'iL^^-T?ab5 



PHE50 (i = 50©7^tlltfe57i^77"y) 
PHE 5 0 <D$>-?1kmfcy 7 ^&R^5zk*JB^&#^L.*CV , >5o 



CO 



#jt^iitel3 4 1 0 2 ett, 



8 6tt, PDBn-K^ TlCBIJ (D & WfcM L-T7k^#^n§T^To fc 

= 5 0) -CfctK 8gm^3. Oty^hP-A (r=3. 0 A) <Db gfofti 



B 4 - 6 



tfc5PHE5 0 ( i = 5 0 <DT X 7 S^S"Cfc5 7x=:^77 = >0 
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10 



WB^i(D^M^-\r.^Mit'7y^m^-f'^ a fcfcU MOPAC2 00 0^: 



MS©jS5v^Sgr^#||g £*b;ft,ft\ ^#5t*3S^fe^ £ 

7 4 5^H!9 , * ^ 7 WW&MMlkWiW 4 10 0(1 «3gftii^§|5 4 

102e©ftim^ MOP AC 2 0 O 0©A*77-<^Mt§ 0*"^ 
^7SB4-8) 0 @8 7}i, MOPAC2 0 0 0©A^77^/V©-fj^ 



mty 7 fte E^ts A7J 77^ /UrMtS. 



■as.. 



igg4 lOOit #53£ 



4 1 0 2 e CD 



15 W£rffll^T, t£©7 5 7 



COl^^f-jM^^oV^TMO P A C 2 0 0 0 £rffl 



V^T#3&ftiIte&llfrr5 (7fy7SB4-9) 



"C, 0 8 8 ft, MO 



PAC2 0 0 0ia5 



20 



^LT, ^ ^ ^ SC#3t*M^S 4 10 0ft, 



gP 4 1 0 2 f 



ttfo-t % k U&ir Z> (xTy7°S B 4- 1 0) 0 1~ JS^ffi* 

fli&gB 41 02 f ft, MOPAC2000 ©^SM (ffiTJ 7 7 4 /^) <D 
25 B 4- l^ffi^Uf^lS^-^^J^i-Sm^P^^g^^X.^o 



it. 



iftgf 4 10 0ft, ^t©7 5 /St^S i i-O 



l^T^^S B4-3^^ry7SB4-l 0 £rigjl U (l#gCDT 5 7 
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1) c 

IfZZ.ktfX^Z (7fy^SB4-12) 0 ^T5'7'SB4-4 
^b^fy^SB4-l 0(O^®^NaS^^C^aS^TtT5 - £T\ 

x<d~t 5; / iMtov ^r§|3^-«5t^*ii-fh; $ ftfc pdb M©«^f- * a* 

bTSol-fb^^^^^^-f iC) MOP ACtx^/^- nW%ft? 0 *7C, 
_hxtiC7)^^-/7 0 S B 4 - 4fab*T^y°S B 4 - 1 0 CO^Yf^^t^/U— y°^m 

Tt&PJ^o *f+»!j-e« N Urrjapanese Pea 

r S3-RibonucleaseJ (PDB ID : 1 IQQA) £rfflV> 
T, #^7^ 0 0#|©7^ yat^S (3 2 6 2JJK^ C 1 0 4 

7H1619 N285 O300 S 1 1 ) & Lfc«^T?*> 6„ * fc, 
#^jT^fflb7t|+M(D^^«, COMPAQ (#|±^) CD TAlphaS 
erver ES40 (CPU Alpha 2 1 2 6 4 8 3 3MHz)j 
(Ip r p^) "CfeSo Bl89tt x ^©fcafrffc^ifc (MOZ ymes+bfgs 

So Sfc, EI9 0« N $£5fc©&3l<fb^}fe (MOZ YMES+B FGSfe) 
9S3J:r^|2l9 0J!133V>-C^ HeWl^ ^fcfRHe a t of Formatio 
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n (k c a 1 mo 1 _1 ) ~XrtbK>, fflffll J* C P U H# HQ (#) ^UtV^5 0 ■£ 
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